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PURPOSE: To improve boost efficiency and voltage rise up response by 
connecting each capacitor in a plurality of boost parts, connected in a 
multistep manner, in parallel through a switch means between high/low 
potential power supply lines in the first stage, next directly connecting 
each capacitor in the second stage. 

CONSTITUTION: Each switch S10 to S13 is on/off controlled by a clock 
CKS output from a clock supply control means 14, and in the first stage, 
a capacitor C10 in each boost part 12, with a potential difference 
between its respective high/low potential power supply lines 10, 11, is 
respectively simultaneously charged. Next in the second stage, with 
totalized potential of an addition value of respective charge voltage of 
each capacitor C10 and potential of the power supply line 10, a load 
capacity C1 1 is charged at a time, In this way, charge voltage of each 
capacitor C10 of each boost part 12 can be efficiently transmitted to the 
next stage boost part 12 or the load capacity C1 1, and rise up 
responsiveness of boost voltage VOUT can be improved. 
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m&mi] mn& cv, > o«i5^> do) 

(V, ) ©««7-f> (11) 

#awte«»*n>t*fto#nE« (12, -12, ) t 

&oT, &#JEgB (12. ) ^Dy^ (CKS) 

1 X-f y^a (S10, ) t, MOD 
s» * LTME«»»«#a©«l**t&EflS«ifc© 

««7-f >»c««-r*fS2x-f y^a (s 1 1, ) 11 
*ao#BEWx«ft##« (c 1 1) \zmifcTz>%i3z 

-fy^¥» (SI 2, ) ££*T3«£!t©#J£Be<J:> 
WBB^ny^K*a:ixTfija©#flE« (12, ) ©mffi 

»«*a®ffi«f*iwEKfMfr©*H7-f >k«§w*ji 

4X-f s/^fft (S13) t, 
ME*nydr©#Wft*'-f 3>yemfPT**S! (14) 

mess i x-r 7?fS:a«i2^'f yf?a©Mt> 
fc-r 5 % i x 5r — -j i mfBH 3 x -f y 9-&guafn 4 x 20 

tme&x^ y^a©^^^^??^ «s$a© 

#£E«fC*tt**3 X< y^a©SMBJ: 0 IEtttt©# 

JE«J£ (V.,, ) *»*«fc -3 fcbfc 

EEleJgg., 

[»*»2] 3t5Hfir©«i!l7-f >£, 

n i7 ££gi,TilftEmffi*ft^a0ffitt&iH[Effi«ffi 
o««5'f >fc*arr a* 2 x-fy^at, me^o 

we^ d -> ^ fcigsLTSiacwff «©««#a#a© 

«&**WEffi*4fc©««7-f >»c*tt-rs*4 X-f y ^ 

#at, 

ME* p y *©0M&i"f 5 >^*fWfPT«*a t *A« 
U 40 

iie»iX'fy?¥ss!/S27'f 5»ff»o**t> 
T«rB*x-f , 2/^ao*>*7«»*ffv^ sua© 

3 X-f y^aofliaUJ: Oft@tt©# 

[»jfrgt3] (v, ) ©m«5-r > (1 0) 

i&m& (v, ) <Dmmy-i> an t, 

*9ttl:»«*nfc*ft©#E* (1 2,,~1 2 i. ; i 50 
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= l~m) TifeoT. S#JEgB (12m) **, Pay? 

(CKT) fc**bTfWfr»*#&©-iBSIftEllS*ffi 
^liS?^ >l:Sit 1)1 1 x-f 7?¥t (sic,) 

WE^ny^C^#bTftSfE«?i?f#flJ*a©te«g* 
HEfittt©M5'f >C»lit4* 2 y^^a 

(SI 1,,) t, 8aE^ny^c««fUTi»E«fflr#a 

¥ao-**^a©#BE«x»4<wff«« (ci 1) 

ST4f3X^7ffg (SI 2,,) ££*rT-5?f®:© 
I liaE£Dy^fCJS6#LT*0a©#ffigB (12,,) ©«# 

*«^a<o»ii*ittEBf«ffl©«w5-f >fc«grr*ss 

4X<y^#a (S 1 3, ) 

itEi' d y ^ o^-f 3 >ys«nrr4#s (15) 

MESS 1 X-f yffSS^2 X-f y?¥S©*S*> 

K:r * * 1 x t iwE» 3 x -r y ^aa * 4 7. 
-r y^aro^^ti-tsfi 2 x^-y* 1 mmt l 

TS5E#X-f y^ao*>*7fM»*ff '> 
fc < £ *> 1 O<0*flr|Hl8&8l»*lttE*§ 1 X^-v^llfr* 

k:»jo^«c< tt> 1 ~3<Dm&®&m*mmm2 x^->> 

**frT*J:-5K:MESX'r y^a©*>*7ftHI* 
frl^. «J*ffil3»«©fM*a©#ffi*K:*tt*l63X-r 
y9^a©SBB<i:DIE*Itt©#J£«ME (V,, t ) 
±5l:L&Ct*»t t -T a #EEIeISSo 
[»3fc«4] &m{4©«$t5>-r>£. 
ffi©&©ttM^-f ><t. 

a*. ^n y ^fcis*bT*?Kr*a*a©-«i*mEfi« 

ffi«3«JS5-f >C««-r*JBlX-f yffSt, WE? 
n v 5 K«S bTME«»*«#a©«!JII*MEtt«tt 

y ^fcJ6*bTME««#«f &©— *£*a<D#EE« 
Xttft?»**Ka!«-r*JS 3 X-f y?¥St«tt5* 

sue* D7? bT«ja©#EE«o«ffif»a^a© 
fat, 

u 7 ^ 3 Hit 5f Si ^ ftl 
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t&EIS 1 X-f 7f?SRtfI 2 X-f y ^#a©**^-> 
fcf** 1 x^-s^JWEJS 3 x-f 7?ftsy:i4x 
-f 7 9 L fg©m>(;1-5SI2Xf-y ; £ 1 if »iL 
TWE&X-Y 2/^ao*>*7MfP*ff5t*fc, i!> 
<t<tt>l o©¥ttEB«*J«»EJB 1 X^-^^Uff * 
IC8iJ©4>& < t 1 -30JHffiiaiS«3&»WEIII 2 Xf- *J 
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ffH, #affi0»«©aaa©aEE«fc*S»7-.5a3X'f 

[mm 5] m&pny zomi&f'fs. > if zmw-? 

pft^MOSh5>yX^, XteCMOS h5>X 

s y -> a >y- h $ n s ^ t £#m t r s §t# 

[»*^8] ^aW~&i^2n;t&f£©#jEg|5©&* 

jWEm^ga#a©toS£<g« 20 

&<Dm,my-i>\zmm-?z>m2X'f y^-mmt. net 
a»*a©a**M«a*ati:©aa5-r >\zmwrrz>m 

4X-f v^&SaAfcaflEEaSWaTa^Nn — 
WISH 1 ~S4©#X-f 'y?fa©t>t7iffffl^'f 

SIS 2 Xx- 1 AM <h LTft&ffiSgl ~?g 4 ©ft 

aeaasa^aoaasaa 
tt©as5-r>fc»a-r*a2;wyx*a£, wi^m 
ffiwmmm<D-ffi&-A&<Dftj£fflx\znffi®miz&Wi-T 

4 7,-f y x*a*a*.fcaflEiga*Ma-r* 3 > h D- 
tjiaai ~m4©#^-r «v^awsj->^-7i6fp<3D^-f 
stxa 2 x-r v ^a©*** >\zt z>m i x t—v t 

KfSa 2 Xx- V s * 1 A#j£ LTlftfBlii 1 ~fg4 ©ft 
■X-f y^ao^->^-^^*fT5 C t*4#«fr-5# 
JEIslB&fflP>hP — 
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mu-fyfftt, wfB«^#a^a©teS£{g 

•fS^SX-'f "V^atSrlBA. HK3ZJa©#JBEgB©m 
) &oT. 

ajiesi i ~H4 cd#x< y ^*&©#>;j-:7afls©^.f 
s >^aa*fT ■s^a^JMftu i?a«ix-f7ffg 

ws^3x-f y^astxm4x-f y5 i #a©*.*^-> 

J5: < £fc l^©affi0BfflataEa2*7--5>*afT-r 

i»*ani *aw»c»ttsnfc*ao!)#£EaB©# 

niiMy^at. aiBaaaa^aoaaga 
n&<Dnm7'f>izmmTz>m2X'f ? ?fgt. buie 
aaa«^«©-*s#:a©#EE«xttA»aaK:»a 
r**3x-f y^atta*. afca«©aEE«©a 

aa«^aa>aa&aiBfia<fc©aa5'f >Jc&grr-5 
y ^asa*&®a«* 1 iftbTSffi 

aaaanmEaaaateabTaafcaasnfcaa© 

WfBfl 1 ~fl4 ©#X-f y^a©5f->^-7lftfP©^-f 

3>4faa*fT3f*&**au meai 

azxa 2 *-r ^ao***>icT*a 1 xf-^t 

MfEfg 3 7W 7?ftWS4 7-f y ^a©***> 
Ct 5« 2 - i> * 1 Kffl t UTWEJI 1 ~1 4 Oft 

i ^©^uBssBj&iWEig i xr-it&nn* \zm<D& 
& < 1 1, i oaffiaaa^aea 2xf- 
5cfc-5K:aES-;*'f y^#a©*>^-7aa*ff 5 £ t 

*a8*»si i ©nf n*-afcEio#EHBjs3 > 

h p — ^ 0 
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[0 0 0 4] «D©SB4«. +^A->^C lM*tA"y 

& 7 -f > 1 ttffi BTflBfe X -f y S 2 t , * * A > 

*C l©-3ffl^^^>K^-f>2lr«^pTfg?iX-f 
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¥SS3t. *t/V>^C 1 ClW*+t^C 2© 

[0005] in, loama v i ©gti&^-f 
> h > 2 onnfc:tt#EEiaB 3 cD^ass 6 a«»«sn 

*t/^c3 5 -r > 5 \z&mBimt£Z'( 

JEIsISS3©tfJ^«JE (KT, »E«EE £WT3) V 0 or 

[0 0 0 6] Z.<D£?t£lEli&Mmzl5^T. %X-iy9- 
20 #as 1~S 8«> «TCDS1 {r^TJ:'5f3 2 0©X^ 
— 'J (X^->>lKtfX^— >*2) &im$l£l<T*> 
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3ftt> J tn j etl*A'rt>'#C 2, MfiC4'\©if WN'v^C 1 ©5fett (Xr-yl) -ttAy^Cl* 

3fc2t7.^-> ? T&rK *tl67x-y 1 Rtf*^— ^2 C 2 ^©S^fciH (X^-^2) — =f-^/t 
&imM£l<Tm<OM-rz\£lz£<0, mi 9\zmt^^> 40 y^C3fflM Ur-yl) -+tAy^C3*if,f 

[0 0 0 7] **YtS**Ct**T*)Ec^«|*t<ct>T^*fc«>. « 

->^C 2 <tffl^/agC6 fC*5tj--2.^^/t->^C 3 SrBJiJtC ^(Dfetb. #JEttffiV 00T ©Sb&KM LT-?-© 

W^r©*«A*#l/^»-& (C 2 = C [0 0 0 9] §X-f 7ffiS l~S8HXr 

3) . **A->*C 3K«*W1->*C 2<D%mnM<r> -i? 1 hX=r- : J2 £ 1 MM£ lsT*>*y 
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7.7— yl (OSiO^-Wtv^C 3©5fe«) ©aPIfTlO 
*T-t-©«BE«A*«jgT-5» ©*WS->*C 1, C3IJ 

<*-W^>*C2f;:fc#gS£n3, ®ft^fiC4d«5ffe 

V 0 g, ©Sfc-6±*»«3**il<. #£E3»***jRHt^ofe« 

[oo io] *%mt. frt*zft*&.m\z&ft%mm\z 

©iS«EE^©PJ^P#ra * ®*S L T#J£«JE©iE ±jjf 0 
[0 0 11] 

#ff*12, ~12. T*oT. ftffE*12,^ * 2 
t/^ClO, (fib, SK+^A->^tt«-#EE*t 

^-Wti-':*'©— S8*WSBi«18ffi©«M7'f >izmUT^ 

me* *s<^®ttttemeft«ffitf>tt8?'f 

bTltrfB^r-f/lv'^©— JSSMO+tAv^C 1 0 

io, coffi«*t5tEii5«ffi©mM'7'r>{cjg)^T-5»4 
&mw?%^mi 4i^^figb, jwubjbix-t y^fa 

fttfjft 2 7W y ^ftOftiS^^K-r-SJB 1 5*fc 
jWEfgSTW -y^#a&X£i£4X-r >y 3^ a©#-£:t> 
fC-T*IB2 X5r-:y£ 1 Mff£: b TIMES:* < y^Wt 

-f v?«0**J:OiE«tt©#fiE«JEEV.„ £#-5 «fc 

[0 0 1 2] C©JBl©»IBoSE»»IBfcJ:n 40 

JS£t&fB«Ste©«$t7-f >trig^-r«.^ 2X-f -y 
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O -y ^7 KjSfrg: bT#]a©#I£gB©* -V /I ©f&SfSSrlitr 
U MJBiSlX'f yf¥8Rtf»2 7'f -y3^a©<^£ 

*>\z-?z>m 1 ^f- ^twiatB 3x-r y^fasvi 

ibTlt&E&X-f •y5 i ¥g©^->^->'$!tP^ff V>» «^ 
©#BE«BE£*f 3 J: 5 £ bit C t £ #® tf -5#JBEIe]S§ 

10 atjfttsn&o 

[0 0 13] JEK, *5BM©»2 0»«K«tntt, 02 

<Dmmmi&miz7F;£tLZ>j:oiz, ssm&v, ©mis^-f 
>ioi, <gm&v, ©*«5-f >i it. &&mzm 

ttSftfcfcStOWEfilS l 2n~l 2,„ ; i = l~ m ^ 
oT. S#JEg|5 1 2 , , *t^C10u (Hfil 

t. £nv*CKTfcj&»bTR**/v>*o!>— j«*M 
E»«ffiOtl7'f >\zm£T%% l 7 ?¥SS l 
0,, i, W3B^P-y^t^bTWiB^^/V>^CDft&S« 

:o *mmn®.<Dmm : 7-(>izmwi-Tz>%i2 7.'fy3-3i& 

-***S©*t/^Cl0i.i (l XUAf §ic 1 

iron-ma*— *\zmmTz>$&3 z.'f y^ms 1 2,, 

a©#/ESBl 2, .CD^A-v-^C 1 0,,CDft6S$rMIB^ 
«ffi©««5-f >K«ttT*«4X-f y^ftS 1 3, 

asft^f^a c*t b xae^j \zmm £ JUttiaiMs 

3 ££jytU StlElglyWy^a&tfl^yW yj-^ 
>\zt*m 1 X^-^tWESIS 3 yW «y 
a&«* 4 yW -y 5 L ^a©*-?:^->{CT-5B 2 X^- V 
& 1 MSSt bTf5fB$X-f y ^fk(D*>* 7 (WW *ff 

>*7»J«*frt». S^ffi0!Sffi©««ia©»£EeBfci3 
3 X-r -y 9^acD«gB«fc OjE®tt©#ffi«JEV 

[0 0 14] H©JS2«D»l8©36»»!lfc«fcn 

CSltTfeJ:^) t. i? Hy y~ IZI&& LTS+t/tyi' 
©-^ ; £BtriE<£life©«i!S7'f >\Zf£WlT%?& 1 7W y 
mrlB^P-y^^^L-Tiirffi+^/N'-y^©^ 

sg^WEiSSffiotBis^-f >iz&n-?z>m2X'( y^ 
at. ii2y n>y£f:jfcgLTME*wt->*©-Sjj}£ 
^a© ^ +• a- x « Affirm*© ^-rti^-Tj izrnmr 
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W C ^ n y & © mt& 5> -f 5 > ^ * Hfpf 4 #a <h * Affi 

*>K:-r3SS i ^f-j>tiiBi 3 x-r y ^^sKzjcfli 

47. < y^a©*S*>KT5JB2;*T--i?£l«*B 
£bTMfB&7^^a©*>*:7Sffl£fT5£# II 
(C, 4>&< tfe 1 ^©JJMSlElg&fflWiKliBSfS 1 Xf-y$ 

b c i * <&m. t r -s #k laBftfitft $ n * . 

[0 0 15] *«W©#a&IMMB«K:*lr>T 
mfteig 1 7,7— s Jtttifig.%2 Xt— 5?©WJ©Bf3eJBIB 

©«l©»BK«kntf, *a««Sn&*ft©WE«©«- 

*tc. m?t#»#a©-S£ii5mft (xttfi«tt) ©« 

ni2X-fy5 : #S<!: 1 i»iB«ffi#:«#a©--SS£#: 

©«»5-f >t»«-r**4x 

aboT, ffrfB^l~£i4©&X-f -.yf^a©^^!!; 
y ^Sfttf JR 2 X-T yf¥^5^->IIt51 1 7. 

* * * > i' r ft 2 x t— s> * i m n t l -cmiBSg 1 ~ 

[0 0 16] *»fB©3E»cft©»JBk:J:ntf, # 

awK««tsnfc.*ft©#£E»©#^»:. «##«^a 
©-as^itsmft (xttfgsffi) ©mas^-r >\zmm?z> 40 

JBl*-fv^#R£. S5fB«^*a^a©flfi«^(S«f4 
(XttS5«ffi) ©««7-f >\Z&m? £162X4 

Si. ft>E«w»«#»©--«*&a©jfEE«xri<i*f 

ffEffi©*4Vr«ai¥a©«!ui&meK«ffi (x«<g« 
m <Dmm?^ >izf&m,-rz>m4z-( y^m&ffipLrz 

®SSgE£ 1 LT4¥ffi0»«>&*tteft«r««K:S* 
l/Tafe5«IK:flEttStlfc«»©JIHfc@»»*#-r*ffffilB 
»*Mt«3>H:-7T*oT, WfBSgl-SM© 

y^#a©*>*7»fP©^-<5>^«»*ff5 50 



) 4t^¥7 - 1 9 4 0 9 8 

10 

1 tttBJg 

^as tf* 4 x -r y ^a ©* * * > »cr -5 m 2 x 7— 
s>£ 1 mmt bTWiEU 1 ~^4 ©#x< y ^a©* 

>*7MW*ff ^fc<£t>it3©*fl:i3j»ai 
A*WIBJB 1 Xx- ^*^ff [ t 3 ^S'J©^^< it) 1 

&m%mm&m 2 X5r-$?*jwf -r-s«t o cue** 

I [0 0 17] 

[fPffl] *«W©*l©#*K.J:*#|j«K:j;fttf (HI 
#88) . 5tfIlXf-yT. JtU-fyffHSlO 

3512, KiSW-S^A'v^C 1 0, ^n-6nS5«fi: 
(DMM^-f > 1 0 i(£^fir©«il5 -f > 1 1 ©HM r& 

•yf f 8S 1 2, i!4X-i'yffgs l 3£*>|;:T 
4TO*f/^C10, ~C10„ tg.ffi®m 
C 1 1 *iiS«iSt©«ig7-r > 1 0 t<E«fi©«^7-f > 

[ooi8] JBUT-y-eit ##ffia5i 2 

, K&ttS^i-Av^C 1 0, ©#«A**«ffi©«»5 

■01 otiificii^oi i©r B i©«fi:M (fi!S: 
wcv, =v D1> v, =ott5) T^n^*n[iB#{:5c 

i^tl. l2Xf-yT1t S+tA'y^Cl 0, ©^ 
n-en©3te«fl|JEE©tlpSLffl! (nxv„„) tti7'f>l 
0©«fiC ( V>1 ) tO^MtiT-itftfllMC 1 1 

[0 0 19] ^nt^ck-pT. #SJEggl2, 
t^ClO, ©*««ffi**itt<t<, r>S03»*A 
<> ^a©#SE«B-l 2 lt , XlitftiCl l'stfiA 
5dt7iiT#4. b^fc. ^^-5Si^«|g 1 Xf-yt 
S2^f-i?ffl2i«?SI»sn40T. T.T-yZfmz 
^•ffr-5#JE«ffiV 0 o, © ia*feCl©«JE^{t;i)B^t¥ 

0#S^) o dtld^oT, B®©i^mEEVh'\c7D?ij3gB# 
raSrM.^b. #EE«JEVo„, ©3i^±AJ0lS*tt*ft|± 

[0 0 2 0]fj:*5. ^©JBl©»*»cJ:n«. ±f$.zn 
•5#EEmEEVoo: ttJEffittSa-r?)**, ^©^JgJg^H 

^^ti-smii^'r ><Dmmmvk&Miz?z> z.tiz^o. 
±m LfzWjftmm t mm \zlt. M.mvtog-mniz&z. 
i$.-rz>z.ttf-c$2>o 

[0021] *%w<D%i2<r>wm\z&z>mmz& 

tlVS. (i2#I) . 'P13.< «tt> 1 t3©¥fi:®8SgB (^JA 
tf. *«©ffffi«l 2i,~l 2,,&tfJB4*-fy3 1 #a 
S 1 3, ^6&*0»fi|J) *«WI2^1X^-^^ff* 
fcSiJ©i!>/j:<i:fel^o^firiiJg§gB (flJAfef. «IS©# 
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EEgBl 2,,~1 2i.aEX»4^-f 5i?fgS 1 3, 
ft-SHSSgB) *!iiE^2Xf- ^SrUffTSctoCS-T. 

offl*ttiWBH tl:M§ICi ifc#lTi2 7 
x-v* (MttiCl loamflO **ffbTV»*. 
[0 0 2 2]foT, CCD»ttfCj;ntf, SUr-y 

1 1 *^mf ±Jfibfc»l©»* 

C t*«T# 5tH5 »BU©3»***» Stl* (13 3 tC^T 

(SIR) *t 3 (n = 3) T. ¥-KlsI?g 
fflO»**2 (m=2) 0«^K*tt5#BEO«^*J*$ 

[0023] ft*. co*2o»«c ( tntt. 

[0 0 2 4] ±^Uy{7COmm^-f ^>if^M 

J: 5 n y ^Oft^-f 5 >y*«m/fc«^fc 

[0 0 2 5] ft*, *»WOtt©«|j«±(0»tlXaff^ffl 
[0 0 2 6] 

|gl*J6#l£;*cTlllT&*K ^-fs/ffg*n?t* 
MOS h7>yX^X(Jpft^MOS N^>v f X 
^T*^bfe^JT'**, ft*. nft*MOSh7> 

>A>^/>h (y-vj -^-7) on&my— hmnft 

[0 0 2 7] ftf. flMfefclBWr*. B4tiHT. # 
JEEBS 2 0 te. n®(DPlEgB2 0,~2 0. £#L, & 
#JE3B2 0, tt, pft^MOS h7>^X^^ffi^ 
ftlSlX^-y5 1 ^S2 1, (i = l~n) . n^r^;P 
MOS h7>-^X^^fflUfel2^ yf?g2 2, , 
pft^MOS ^ 7 >i?X? Zm^TcfB 3 Z-f y=?^ 
©2 3, , SDC^ + A->^2 4, €^ATI^-{r«^$ 
ftTV»*. 

[0 0 2 8] #ja©#J£g|52 0, TttUTT* 5( 
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4, <d-S£B;«{4 (vdd) otl7^>2 5l:s^ 

U I27'f79 : ¥g2 2, tt*>«»T*^^->^2 
4 1 ©fttij$£{g«{£ (GND) ©mas^-f > 2 6 \Z&Wl 
U !3X-f7f?g2 3, W« 2^ 2 

4, ©— Jt**»oWffi«2 0i CD^Wtv'* (ffiU 
*^g(D#BEgB2 0„ fcOUT(Jfit$12 7) CftM 
T*o 

[0 0 2 9] £ft, 2 Stt^vWy^RKffigU 
10 COlB4X-f y^#a2 8tt*>**Taja©#EE«5 2 
0, ©*t^2 4, Wft!l«^?i5«fficDmjg7<>2 

5fc»irr*. ft*> vDDimm^mffiznzmm 
&<Dmmm.E. (+sv) , GNDit&n&vnf&nE. 
(ov) , c k i s«c k 2 7f f grot >t 

Dy^rtt "H" U^C0«fJcn5 1 i'^.;i/MOS h^>i? 
7.^75S^->tftO, Si7D^i7*t "L" U"?;KJDI^fkp 
ft^MOS h^>v J X^a^>i:ft^ e 
[0 0 3 0] ^IW.t'SftSijSt^^T. mm$2-3(DX 
20 ^—^©HOigL/Tffton*. **««Tfa. S§l*^r 
->?fC*ViT^n5/^CKl*« "H" UOk 
CK2»« "L" W^fcRgSfi, »2^f-i>C*H 
T^P7^CKlAt"L" 7D7i'CK2*t 
"H" 

<IUr-y>iT©8 Crftto%##ffiffl2 0, ) 

2, mox-f y^mmzxyK-rz, z\o 

> 2 5 <hfgmfi©«i!i^'f > 2 6 ©KfC^Jt»^$ 
30 n> §*t/V>^2 4, «P5«»7-f (+5 

v) wnfiiH^fcsWSiii. 

[0 0 3 1] <I2Xr-y>iTOg©l3X'f7? 
?i2 3, tS4X'(7f¥g2 8BW> 1 iox 

^24, 2 7 J&t*mtt©*«5'f > 2 5 

^fgm&romiig^-f > 2 6 owciajii{cj»tt$.n, 

t^->^2 4i ©*5««E©^JH( (+5VXn) fcjfl 

**5-r >©«f4ll (+5V) *jg*&«EE, rfttofe 

+ 5VXn+5V. TA#^S2 7A«-St5te«$tl 
0 *» 

[0 0 3 2] E©J:3cmi*H«©#Mfcfci:*itf, US 
1 X^-S^T^TCDaCD^^A 0 ^^ 2 4, £— ^FtC^S 

T. #iE2«<Z>if5^.#£E|5iJg2 0 €rHST^-5 

obi (A$i®m2 7 (DMSmMIZ) &m j PfriZiL*>±lf% 
Z\£tfT%. ^ttf:ffitlfe#EElHl8g2 0 JUiTtS 

) [0 0 3 3] ££T, *Sttg«©ffEE«ffiV,„ £$C5£ 



( 8 ) #M¥7- 1 9 4 0 9 8 

13 14 

Vo D n=m (n+1) VDD/ (m+n) (1) 

££7?, mOM$roo(rjfi^tfcBfO#ff«£EVo»i,©«8 5 K*£tt-5o 

115:1 imni , m©«£ 0 K:iff-p*tt/t8$<£>#JEttJI [0 0 3 4] 

Voon Wfam®* 1 im m tt^t. «T<£>5£ (2) 

1 Imm Vo„ti= (n + 1) VDD, 1 imm V» n = 0 (2) 

d©5£ (2) fr<btt&Z>£.o\Z. ftU®mi£mW±%^ ZZttfTZ. £S.K5£ (3) fr<E>&>T<Dj£ (4) 

^JEEm/IVo,,,, »3i*.±^0«:¥<-r-5' i*iT^^)c 10 [0 0 3 5] 
pH^g©#»E«JEV„ 0I p«, ^cSC (3) 

V 0 oi„=m (n + 1) VDD/ (m+n) 

X {n/ (m+n) } •-' (3) 

Voot = Vo 0 t I + V 0 D t I + + VootB+ 

=m (n+1) VDD/ (m+n) 

x Z { n / (m + n) } (4) 

(BU S«p = l*^oo^T<Z??n**UT^S„ Z.Z. (OA (5) CD£olzm2tlZ>. 

T, 5t (4) ©&K^it$&<D|gpg&#fOS pit [0 0 3 6] 

Sp = 2 {n/ (m+n) } (5) 

ffiU 2ttk = l*f,p$T©fD5:«Hi/)5. Z\Z\ 20 o„ 
T, m^l, n>0T?»4*6. KT©H«**ri6D3i 

0<n/ (m+n) =A<1 (6) 

.\S p = 1 X (1 - A' ) / (1 - A) 

= (m+n) /mx [1- {n/ (m+n) } p 3 (7) 

ISEoT, pO«*ootiStJ^fc«f©JSpfiJ»SJS p®« ©«fc"5K«Sn-5. 
IM1 imm itS,!:, «*1SB£(T©S (8) [0 0 3 7] 

S=l imm Sp=(m+n) /m (8) 

mm. #£Ef|ffiV„„ t HTffla; (9) lZ^T£o <fc, miaibfeck5{C+ 5 VXn + 5 VT^^SC £ 

K> (n+1) V,,, Tfcfc-fe, V„?r+5Vtt5 

V., i =m (n+1) VDD/ (m+n) XX {n/ (m+n) )•-' 

= (n+1) VDD (9) 

^TiTfeO, £©0!|TW:, CK1 1-CK14C4 p y $ C K 1 3 (DiLtT&K)) «. ^Py^CKl 

06l:(J#*J«i7n7^CKl 1~CK14(0«|& Dy^CKll (Xtt^ny^CKl 4) ©££Tft«D 
fig) TfflV»6nT^*l3»»*»Cttn— Off*#lT 1 3O3l , fe±a«0) WfjftJ:0feBf3eWrmid>t*W»g-r* 

[0 0 3 8] BSK*t>T, ^Py^CKl 1IJI4X 40 [0 0 4 0] ^D7^CK12© "H" WOIM 

-fyfff 2 80^>t7fffl. ?n7?CK12IJf m (XHjft3?i?CK13<D "L" U^WWW) «, g 

2X-f^5 1 ?S2 2, ©^->^7*ffl, ^Py^CKl lX-f-^fg2 1, tS2X-f 7?fS2 2, 

3IJIlMy?fg2 1, »^->^7«ffl, *Oy* bTViS«MT*D, S»1(J#gO+t Ay^ 2 4 

CK14ttS3MyffS2 3, ©t>t7»ftL , ©*«JWMT C , fCtt* (IlXf-y) . ^ p 

TflliSn*. H6fcStJ:'3}:. ^ny^CKllt y^CKll (xai?Dy^CK14) © "L" l/^ 

CK14tiH*OOTT*0. cne.^Dyi'tt. &6 JWMte, Sg3X-f y^#J|£2 3, ti4X-f 7 ffg2 

KlJ&UT l-O0ymmzmttbT^>mt)f3:^\ 3:Jfc, i'P 8^>LT^SS8WTa50> ^K^Wttft?^f#*2 7 

'^CKl 2iCKl 3tta»tt©«*T?**. ©*«WlHT,,Kfc* (^^-i*) . 

[0 0 3 9] i/Q-^CKll (Xtt*Dy*CKl [0 0 4 1] «oT. *2SI««Ol*l:J;nii. +t 

4) ii7P^^7CK12 (XIWU-^CK 1 3) \tm 50 A^2 4i ©asWWIWTe i Bf3tO-f 
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&-&&mm-t : sz.£wv%z. z\n\t. ®&mi¥<D&fe 

1t\z±wzm5--rz. 

[ 0 0 4 2 ] 0 7 «#§gH3©H 1 (D^fC#-S#JEIeiSS 

©is 3 mmm^7nTm-c$>v. ±mvrzm2mmm<D- 

WJT*5„ £©H3l£SS0iJTH. &#BEgB2 0, ' 

23, ' ©a -j/ f- v omim&wtfm 2 

SMITHS. 

[0 0 4 3] T&fc*,. ±itfcS2HMTH Hi 
^— h ££■=>© #JBEgB 2 0, f^tt&^-rvtv-^ 2 4, 

©— j^ffldic^bT^^^ £ ©h 3 njg^ras, hi 

^7ffa2 1, ' tt37-f7ffg2 3, ' ©A 

24,,, OffiflRfif (fib, ie.O#BEeB*t*lK©©«^ 
l:ttftlf$i2 7) tggHLTH^ATl^oTUS. 
Z\<DJz5\ZVT%> f l^-f7?¥S2 1, ' i!3^ 

[0 0 44] 0 8 te#§g§>3©H 1 WJg^fC:#5#ffilHlBS 
©H54*16«S*-riaT*0, ±J$LfcH2fgS£0iJ©fl!l 
©£J§*0!IT*5. d©H4 5li£0raa. &#EES5 2 
0, 1 y^f*»2 1, "tS3^7 

T±E* 2 t ffi jg LT U» *. 

[0 0 4 5] C©«fc3fcSM*«J«*SI*J:<!:fc<fci5. £ 
T©f U-1 , 7f¥g2 1 i "tf 3X-f7ffa2 3 

i " t^x^^^t^-sot. Vx.ji<D&i&m$ : m 

J^lCl#£flff!g&©H5li;^#J£;^-r0T$>O. AS 
te©WBE«l£££j&T^£J:51::Lfc0JTa&-5<, 

[0 0 4 6] 0 9(C*ViT, 3 Ott#J£HJg§£jrcU 1£ 
WEEJKtt, ng£CD#J£gB3 0, ~30, iftl, 
/ESK3 0, it. nftWMOSh7>^SfflWc < 
^1^7^83 1, , p?t*MOSF5>yX 
^^^12X^7^3 2, . n^^JUMOS 
h^>v 5 7.*£ffl<^;tH3;W y?#R3 3, , 

[0 0 4 7] #JAt;f. *0a©JME«3 0, TBJWT* 

4, ©— «*flS*flr (GND) <DW&7'(>3 5\zmm 
U S2^<7f#t3 2, tt*>tttBT**/V>i>3 

4, ©te«siif«& (vdd) ©^M^-r >3 6 \zmm 
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4, ©— S3*^S©#JEag 3 0, <D*-*rti/9 (fit, 
i»ft©'#flE»3 0, fc-3^Tf4ft«r«*3 7) 

[0 0 4 8] Sfc, 3 8tt^4X-f7?¥gl:ffiSU 
1014^7^83 8tt*>tt&r?^©©#jEg|$3 
0, 0*tA->^3 4, ©ffi**fi«te0!)««5'f >3 

fe©«^«JE (+5V) , GNDttffi^&Of&gSJE 
(0V) , CKll~CK14H§M75 : f8^> 

[0 0 4 9] ^©iiftirttfiHT, IUf-yT 
It 11^7^3 1, tf2^7ffg3 2, 

ai*>u fa©7.-r y^#att*7-r*. z\<Dtz#>. ± 

TOt©'#t/1y^ 3 4, *«*«tt©«»5-f > 3 6 

My-r >m<Dm&m (+5v> T^-n^-*ni^Bt{c5£«$ 

3, t!4M7?fg3 8^t>U i0^7?f 

Z\<DfzSb, ±T©gO+tA->^3 4, 

4, ©5fe«fl&E©-&fHI (+5VXn) $-«2StLT, 

[0050] ±t<d**k->? 3 4, a, n 

X-f->^#©3 1, Kt3fca«4— Ji«**»4 (-) , 
S2X<7?¥g3 2, C-P«C*»*tt««*jE*tt 

5AM13 7W3S1H4H 0®O±ffi«rf)tjt. Tffl'J 

30 [0 0 5 1 ] El 1 0 te#?SBJ©H 1 (DMmizmZftEE® 

d ©H 6 SHJgfllTte. ##EEgB3 
0, ' fc*»t«»l^-f yf?ft3 1, ' i!3X-f7 
3 3, ' © A y * y- h (D&Wl&mtfitS 5 SUMfll 

[0 0 5 2] Tfcto^ ±abfc«5*M«TrH. ^1 
X1'7??S3 1, if 3X-f7?¥t3 3, OA'7^ 
^— N £§"=>© #JEEgB3 0, K^fett-S** 3 4, 

©— «fljfc«tti/Tnaa«, d©H6 5Ws#n?«„ hi 

IO M7f¥i3 1, ' tf3X-f7?¥t3 3, ' ©A 

3 4m, ©Mssfflij (fib. s&<a#EEtt*<*ftft<z>«£- 

COiifcLTfe. JBlX-f y^ftS 1, ' tS37 
±KH 5 £1641 £|E!MK<Z)flUS&S«*-r.s c £#t# 
[0 0 5 3] 01 l«*5§WOHl©PlifC«S»£ElHl 
3 flSOSE»«T**. COJB7*JS«T»4. ##ffi«3 0 
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¥18:3 3, "©A>>^y-h<fteS*iiftbT^5^T 

±tssg 5 mmm t mm h s . 

[0 0 5 4] H®J:5«:»««ll«*S*CtC«fct), £ 
>y^#IS:3 1, "tI3X-1'7f¥g33 

*bTJHS©£Sfl:&B*;: 

*«T*-5tV»-5^Uy h/0*ab-5. 01 2 tt*5HII<ojfS 1 

[0 0 5 5] 01 2(C*wr. #ffi[HSS4 Ott. n©<D 
#JEEgB4 0, -4 0, §#JEES&4 0, ttfcr*l*> 

fS4 2, . 13^7^154 3, . RZf**rtzs? 
4 4, **t*. fc*, 4 5«i85«fi: (VDD) ©HiH 
5-f>, 4 6ttiffi (GND) ©««7-f>, 4711 

[0 0 5 6] *«««m iaa®*2X-f y3^§* 
4 2, iS4X-f7ffS4 8^i<tT©X^7f¥ 

c*lK:lB-5t>©Ttt&:<. lgi©I27l , 7ff 
S42, £»4 7-f ^#94 8COViTt>«S©^-f s; 

ffatmflitcMos h7>7S7->3 >y- 

[0 0 5 7] CMOSh7>X$7->a>y-Ml h* 

t. -r >n-^ i vtsi ATii*snT*D. *nss 30 

0JTtt. &Um>7Uy ?CK 1 1 . CK12, CK13 
StfCKl 4Sr^-n j etlp^^^;HvlOS h^>> 5 7>^ 
QP (fiL, ?B2X-f ■>5 1 #©4 2, CO^TIinft 
^MOS h7>> ? XiS'QN) ffly-hll4A'5t« 
l:. &»^P7?CK1 1, CK12, CK13R7JC 

ck 1 4©&*©RiE«**-f yn—try- k 5 1 -eft 

DttiU ■€-OSKfll#*»«T*n5 : -lr*;l'MOS h7 
>yX^QN (I2X-f7ffS4 2, (30V>Tttp ?=■ 

[0 0 5 8] Z.<D£5\Z, §X-f7ffa^CMOSh 

1 3 2 (DMmz&z&mmi&cDfti 1 Has**! 

^Tt^TJfeO, §X-f7ffg^nft*MOSh 
[0 0 5 9] 01 3(C«t>T. #?jEIeIS§7 0 tt. 

*7 7ic»LTMyiiK:«ifc*n/t2^oj|ittiaK« (& 
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SI!) *#*.T*WSSftTlr>-5. #*fflr®BI»tt. 

©#EESB7 0,,~7 0,„ (XtJ7 0,,~7 0:,) 
U #*E«7 0n CSOi7 0n) tt, pft^MO 
S by>iSX?&m^?tftSlX'( y7m&7 1,, (Xte 
■71,,) , nft^MOS H7>y7?SfflHfei2 
M7fff72,, (X«72,,). pft^MOS 
H7>vX3'Sffl^37'f7ffa7 3 1 i (Xtt7 
3,,) . RI^t^7 4,i (XU7 4,,) £</»X.T 
io IzmfcZftT^Z. 

[0060] mz-temma&EEW 70,, TBtwr* t. 

Il^7ffg7 1,, + 7 4,, 

<D-m^m,& (vdd) ©««5-r>7 5, 

4,,© (GND) ©«jK5-f>7 6, fctt 

ttU 13 7^ 7f ¥8 7 3, , li^^it+tA'y? 
7 4„©— ®S'^ecD#JE8B 7 OnO+tAy^ «B 
U «J&a<7)#ffiffi7 0„l:oHTllft«$fi7 7) (3 

20 [0 0 6 1] ifc, 78, (XH7 8, ) UjS4X>fy 
?^R£5*U £©fg47W^¥J£7 8, (X«78 
, ) «=*>«<iiTl33&©#ffiffl$7 0,, (XIJ7 0,,) © 
^Av-^74,, (X«7 4,,) ©teS$£?iSm&©mii! 
7-075, (XIJ7 5, ) \zmm.?Z>. fc*, VDD 
Hn«*»&«*&Stl***ffiO«jK«ffi (+5V) , G 
ND«ffi«&©SjE?«JEE (0V) , CK1 1-CK14 
RtfCK2 l~CK2 4«^-f7ffaOt>t7a 

[0 0 6 2] S*ffilB»«©lMfs»jBfct3lriTtt. 
L/t04, 0 5, M7RZfi®8\Z7F;?&nmm (IE«t 
<D#flE«EEV,. T *^j*"r*«lJ«) £|B]DTa&-2>©T\ 

■€-wiK^«*Bg-r«)o uffliinjsflrn 

(HlSSgB ({flJAfcf, #EE85 7 0,,~7 0,.K.tfgi4.X-t'-.y 
?¥t7 8, ) lWWEIlUf-i> (S*1-/ty^7 4 
ii~7 4„OAtif) ^^ff bTl-^BffCflil^cD^fi 
le]8£ffl$ (#ES? 7 0, , ~ 7 0 Si;S4 7f f S 7 

8, ) *mmm2X9—^ (ft#§s7 7<D^mmm 

&?Uyt7CKl 1~CK1 4R.ZS 
CK21~CK24€ "H" U^UPXte "L" 

40 mwvt&x^ v^m*m-&*>*-7Mw?z>& ; 5\z 

[0 0 6 3] t7T, :©I1*1«(:J:M. -7JCD " 
*ttB»tttt*fc<M»**7 7fr^LT|g2Xx-> 5 $ 
*frLT^*OT?, #EE@SS7 OMtUlt Hi 7. 

^ft7 7*a5*T*i:<*:*«T*5. t3*r), Htf^bfe* 



mw<D?& i <z>wm\z&2>9i.BE®i&<D&mmm<Dtg-&iz)£ 



50 [0 0 6 4] ##ffigUtC*tt^ffi7jVH, ~VH 
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s>T«tta*K<ET*c«!:t>fr<. Wlz. &**rt~>?iz 

jsnz ntznffi\z&#i®m7 7 ©wr^gestt-st^o 

ffi £ £ J5fcT $ 5 <fc o \Z L fc^JTafe -5 o 

[0 0 6 5] Hi 4fc*HT, #J£0f§ 8 0 «, 
187 K»UT3feJiIfc»«6Snfc2t>©*ffiElKa5*« 

8 0,, -8 0,. Utt8 0n~8 0,.) ^tb, 

38 8 0,, (Xtt8 0n) tt> nft^MOSh7>> ! 

^^*«^fcil7'fyffa8 1,, (Xtt81.,)> 

©8 2,, (Xtt8 2i,) , n?t^MOSh7>^ 
^^^I3^7f¥t8 3n (XH8 3,,) . » 
^t^8 4,, (Xtt8 4„) iiATH-KfU 

[0 0 6 6] «*JiSjao#EEffl8 0,iT«i»r4t. 
HX^ y^#« 8 1,, \Z*>&m-C**rt~s* 84,, 
©—SliB (GND) Oil5'f>8 5 l (dg^g 

U 12X^7^8 2,, H^>tlWt/t->i' 8 
4,, ©ftSiS£i«5«ffi (VDD) W«il^-r>8 6, Kjg 
ttU m^Ts-i yf#S8 3,, tt^WfcT**/^* 
8 4, , CD— j5ffi£;£f£c9#JEgB8 0,, ©^WN'->^ ({a 

t< *#£S:©#EE£&8 o,„ fcoviTttAW£*8 7) fc 

[0 0 6 7] 8 8, (Xtt8 8, ) ttKS4^-f -/ 

3=-#&**U £©a£4yW 'V?fg8 8, (X«8 8 
, ) tt:t>tt*TSJS:©»E«8 0,, (XH8 0„) CO 
^t/V>^8 4,, (XB8 4,,) ©ffi$i§£{g1I&©«g 
7-f>8 5, (XIJ8 5, ) K&grrSc fc£, VDD 
«^-85*^«il&$nsS!«'teco«®«EE (+5V) , G 
ND\t^&<Dmmmi£ (0 V) . CK11~CK14 
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